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@ Flooring material, and nnethod for the manufacture thereof. 

(57) A flooring material comprising a laminated assembly of 
a substrate made of a dense non-glass fibre felt or siinilar 
fibre material (1) v^ith a close surface (2) on which, on the one 
hand, a foamed upper layer (31 and, on the other hand, a 
backing layer (6) are provided without an intermediate layer, 
said backing layer being thinner than the over-all upper 
layer. During the manufacturing of such an assembly that 
layer of the upper layer or backing layer which is applied to 
the substrate last is chosen with such gelation or sening 
properties either slow or quick and is applied with such a 
^ thickness that the gas expelled from the substrate on heating 
^ will not cause blisters, craters or entrapped air bubbles 
therein. The wear-layer (4) is a wear-resistant plastic. 
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Flooring material, and method for the manufacture thereof. 


During recent times flooring materials have been developed, 
which consist of a laminated assembly of a substrate of fibrous ma- 
terial with, at its upper side, a layer of foamed plastic covered by 
a wear layer, and sometimes at the lower side a plastic backing layer 

5 is provided. The foamed upper layer generally consists of polyvinyl 
chloride. This foamed layer is elastic, and can be coloured and/ or 
printed in many ways and with arbitrary patterns. Moreover foaming 
can be controlled in such a manner that thickness variations according 
to any desired pattern can be obtained, which, in particular, can 

10 coincide with the colour patterns. 

Until recently asbestos felt was used as the fibrous ma- 
terial. The cover layers of such a material show shrink phenomena, 
the shrinking occurring during gelating, and, furthermore, as a conse- 
quence of stress relaxation phenomena etc., which shrinking leads to 

15 upward curling of the material. Therefore such flooring material is 
preferably glued on the floor. However, because of health hazards, 
more and more restrictions are being imposed on the processing and 
application of asbestous materials, so that other substrate materials 
have come in use. 

20 As a substitute for asbestos felt, glass-fibre fleece is now 

generally used having, at a very low fibre density, a sufficient 
strength. Since the openings between the fibres are large, the foam 
substance will penetrate into the cavities on being applied. During 
foaming the foaming effect will depend on the layer thickness, so that. 
25 in those points where the foam material has penetrated into the glass - 
fibre layer, the foaming effect will be stronger than in points where 
no penetration took place, so that the surface structure of the glass 
fleece becomes visible in an amplified manner at the surface of the 
foamed layer. Therefore an intermediate layer of non-foaming plastic 
30 is generally provided between the fleece and the foam layer so -as to 
flatten the glass fleece surface beforehand. However, this requires 
an additional "step. 

An other objection of glass-fibre fleece is that, when 
handling it, small pieces of glass-fibre may penetrate into the hands, 
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which will lead to a harmful skin irritation. Therefore a plastic 
backing layer is generally applied on the backside of the glass- 
fibre fleece for preventing the glass-fibres from getting loose. 

Such a material has, however, a considerable face curl, 
5 which, again, requires glueing on the floor, and the curl can even 
be so strong that the glue is pulled apart. This is caused by the 
fact that the glaas-fihre fleece is very rigid in the direction of 
shrink of the foam layer, and, therefore, does not yield at all, 
which is still amplified by the intermediate layer provided on the 
^0 surface penetrating into the glass-fibre fleece and, thus, forming a 
rigid reinforced plastic layer. The neutral bending plane lies, then, 
rather low, viz. in the vicinity of the centre of the glass-fibre 
layer. 

This strong curl can be counteracted by making the backing 
15 layer, which has, for the above-mentioned reasons, to be provided 
anyhow.sudithat its shrink behaviour is comparable to that of the 
upper layer, taking into account' that the weight of the material it- 
self already somewhat counteracts the curl. Because of the aforesaid 
position of the neutral plane, the thickness of the backing layer 
20 should be comparable to the over-all thickness of the upper layer 

Such a symmetrically structured laminated assembly appears 
to be relatively well curl-free. However, care should be taken that 
the various layers have such stretch properties that, when rolling up, 
no permanent curvature will arise. 
25 When applying such backing layers it has appeared that air 

bubbles or even craters may be formed therein, caused by the fact 
that during applying said layer the air between the glass fibres ex- 
pands by heating, said air then penetrating into or through the still 
soft backing layer. This has an unfavourable influence on the 
30 appearance of the backing layer, impairing its salability. This air 
displacement can be avoided by filling the cavities of the glass- 
fibre fleece with plastic, or at least to apply. before the applica- 
tion of the backing layer proper, a dense intermediate film for 
arresting the air. This leads, however, to additional process and 

35 material expenses- 

Although, in this manner, a flooring material having a good 
auality and showing a relatively low curl is obtained, the manufactu- 
ring costs are considerable, not only because of the price of the 
g.as=-fibre fleece and of the material of the various layers, but also 
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because of the number of operations to be performed. An additional 
drawback, which has an unfavourable influence on the price too, is 
that each processing step produces a given aniount of material re- 
jected because of defects. 
5 It is an object of the invention to provide a laminated 

flooring material which can be manufactured in a cheaper manner 
without sacrificing the curl suppression or the appearance of the 
material, and, in particular, a relatively economical material is 
obtained thereby which curls so little that glueing is no longer 

10 obligatory, so that it can be laid by little or not skilled persons. 

The flooring material according to the invention is cha- 
racterised in that the substrate consists of a fibre felt or other 
fibre material with a comparable density, on which the upper and 
backing layers are provided without an intermediate layer, and the 

15 backing layer serving to counteract the curl is thinner than the 
complete upper layer, said backing layer being, in particular, a 
substantially homogeneous plastic layer with a thickness that is 
comparable to that of the wear layer. 

For, if a fibre felt such as a rock-wool felt, fabric felt, 

20 paper-like material or the like, is used, its yieldability in the 
direction of shrink of the upper layer is relatively high, and is 
substajitially higher than in the case of the above-mentioned glass- 
fibre fleece, which already reduces the probability of upward curl. 
Moreover the absence of an intermediate layer is enhancing this 

25 yieldability. Surprisingly it has appeared that already relatively 
thin backing layers can provide an excellent curl compensation, in 
particular in the case of homogeneous plastic layers, and then a 
layer thickness comparable to that of the wear layer will already be 
sufficient. Vhen using foamed backing layers the required thickness 

30 at the same curl compensation effect wil be considerable less than in 
the case of a substrate of glass-fibre fleece. All this will lead to 
accordingly large material savings, and substantial savings will also 
be obtained by the reduced number of operation steps. 

The use of thinner backing layers allows, when using a 

35 specific method according to the invention, to manufacture this 
■backing layer without bubbles or craters, so that its appearance 
becomes impeccable • 

The method of the invention is characterised in that, of 
the upper foam layer or backing layer, the last applied layer has 
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upper layer by corresponding shrink phenomena and elastic effects. 
Since shrinking of the upper layer continues by loss of plasticizer, 
stress relaxation etc., the shrink behaviour in time of the backing 
layer should be adapted to this evolution as well as possible, and 
5 also the elastic behaviour of the backing layer will contribute to 
the curl suppression. 

The invention will be elucidated below by reference to a 
drawing, showing a schematic cross-section of an embodiment of the 
flooring material according to the invention. 
-,0 The material shown in the drawing comprises a substrate 1 

consisting of a suitable fibrous material, e.g. rock-wool felt or 
the like, having such a fibre density that its upper surface 2 is 
substantially smooth, and, in particular, does not have large inter- 
stices between the fibres. On the surface 2 a layer 3 of foamed 
15 plastic is applied, which is covered by a wear layer k. On the lower 
surface 5 of the substrate 1 a backing film 6 is provided. 

The substrate 1 consists, as mentioned above, of a dense 
fibrous material having a much higher density than glass-fibre fleece, 
but it can, nevertheless, be cheaper than glass-fibre fleece which 
20 is filled with plastic or is provided with plastic films. Since the 
upper surface 2 is much more closed than in the case of glass-fibre 
fleece, the foam layer 3 can be directly applied on the surface 2 
without a substantial penetration of the foam material into the ca- 
vities of the substrate. The structure of the substrate 1 will, then, 
25 not become visible at the surface. The wear layer k consists of a 
dense wear-resistant plastic. The layers 3 and 4 are of the current 
kind. 

The backing film 6 applied on the lower surface 5 is a thin 
film of a dense plastic which, for instance, will only be applied on 
30 the substrate after the layers 3 and k have already been formed. The 
film 6 is relatively thin, and has, in the case shown, a thickness 
which is comparable to that of the wear layer . Sinde the felt layer 
1 can follow the shrinkage of the layer 3 to some extent, the neutral 
plane of the curl lies rather high, so that the thin film 6 is situ- 
35 ated at a relatively large distance- from the neutral plane, and, can, 
therefore, be thin, but nevertheless it has the desired effect. Thin 
films are also favourable in view of cost. 

For manufacturing such a flooring material, one can proceed 

in different ways. 


15 
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T„ a fir.t e.bodi«e»t ol the invention, the layers 3 and 

apnlied first on the suhstrate 1. The surface 2 is closed 

these "layers. On applying "s ^acKin, layer 6, it is to he avo ed 

that, -hen heating the suhatrate, the air escaping there ro, w 1 

5 da„a e the layer 6. In this case the composition of the layer i 

chos n so that the eventual gelation or setting of this layer s re 

tarded until the expanded air froo the layer 1 has escaped through 

h still soft layer 6. The layer 6 is so thin and ha, such pr pe - 

ties that the resistance in the soft condition is not so h.gh that 

^ ^-T air is Bubetantiaily impeded. 

.0 transfer of^the^a.r ^ ^^^^^^^ ^ ^^^^^^^^^^ 

aner gelation, a suhstantially ho„ogeneous layer. It is. however 
also p!ssihle to use a foaming plastic, hut then the layer will he 
thicS^er than in the case of a homogeneous layer. 

in a second e.hodi.ent of the invention, the layer i .s so 
that gelation or setting proceed, very ,uic.ly, in particular hefore 
a substantial amount of air has escaped fro» the substrate 

The layer 6 can consist of PVC , and can have such a co.po 
sition that shrinlcage on gelation, and thereafter in ti.e by loss of 
,0 1 at ci.er, by stress relaxation etc., is sufficient for co.pensat.ng 
fo the curl caused by similar shrin. pheno.ena. It is also possible 

„i..tic e «. polyurethan. which shows, during 
to use a thermosetting plastic, e.g. P y 

setting and also subse,uently , a certain .hrinl.age as well. The la, r 
Tis, !oreover, elasticall, loaded on traction, and the tension will 

25 ODpose the curl. 

In both the above-ention.d embodiments the layer 6 can 

also be applied before the laysr 3 is foamed, and foaming ^J" 

5 and, as the case may be, also the layer 6. will ta.e place then 
afterwards.^ ^ ^^^^^ ^^^^^^^^^^ ^^^^^^^^^ 

6 is applied on the surface 5 of the substrate 1 first and is then 

e t or set. The requirements imposed on the layer 6 are the same 
I in the case of the preceding embodiments, ^^^-^- ^ll^'llX^^^ 
or setting time should no longer be precisely "-"^^f^ ;^='" 
35 , is applied on the surface Z of the substrste y onlv thereafter, 

L ifcomposltion is chosen so that either the gelation ta.es p ace 
inmediately, so that no air can penetrate fro. the layer in t 
layer 5, or the gelation is sufficiently retarded so as to alio- the 
d . d air to escape through the still soft plastic. The layer 3 
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is, then, still relatively thin, so that the escaping air does not 
experience an appreciable resistance. Only thereafter the layer 3 is 
foamed to the desired eventual thickness* 

In the following Table, data relating to a current glass- 
5 fibre fleece material and of a material according to the invention 
are mentioned. 


Material with glass- fibre fleece 


Material with rock-wool felt 


wear layer 
foam layer 
10 glass- fibre fleece 
backing layer 
total thickness 
curl* 


0,20 mm 
0,75 mm 
0,60 mm 
0,95 mm 
2,50 mm 
4 mm 


wear layer 
foam layer 
rock-wool felt 
backing layer 
total thickness 
curl* 


0,20 mm 
0,75 mm 
0 , 50 mm 
0,20 mm 
1,75 mm 
2 mm 


15 


• Curl is measured as the elevation of a corner of a unit plate 
of 25 X 25 mm^ after being held for 5 d on 70 °C. 


Prom this Table it appears that with a much thinner backing 
layer a much better curl suppression can be obtained. In the first- 
mentioned material the intermediate layers are not mentioned, which 
are relatively thin, but which, though, require additional operations. 

20 If, in the material according to the invention, a foamed backing layer 
is used, it should be made thicker of course for obtaining the same 
effect. But also then a backing layer can be used which is consi- 
derably thinner than in the case of glass-fibre material, which 
backing layer, in the foamed condition, can be thinner than the upper 

25 layer too. The plastics used are of the current type, so that a 
further description thereof is not necessary. 
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Claims 


. ^=1 consistinK of a laminated assembly 
^ A flooring material, consisting 

of this substrate, a backing 1 y P ^.^^^ material 

A ^n that the substrate consists of a fibre 
5 rised in that the ^^^^^ ^^^^.^^ 

with comparable density, on whi y tacking layer 

are directly applied without an intermediate layer, 

.eing thinner than the over-all 7-;j7-^^^^^^,,,,3,, 

The flooring material of claim , ^^^^^^^^^ 
no the backing layer is a homogeneous plastic layer E 

«v-io that of the wear layer. 
„Kich xs comparable to that ..,..ct.ris.d in 

^ The flooring material oi cxaim 

: felt is a rock-wool felt, a fabric felt, a paper-like 

that the fibre felt is a ro<- 

material or an asbestos felt ^^^^^ characte- 

,5 The flooring material of any one 

,i3ed in that the backing layer consists of a P 

and in particular a plastisol. character 

5 The flooring material of any one of claims 

. of a thermosetting material, 
,ised in that the backing layer consists of a 

20 and in particular of a polyurethan 

6 A method for manufacturing a flooring 

V, t.rised in that, of the upper foam layer or 

of claims 1..5, characterised in h^ 3ubstrate last, 
the backing layer, that layer which is -^^^ 

..3 such gelation or setting --;-;;;V-^ , ....trate 

^5 strate with such a thickness, that th a xp ^^^^^^^^^ 
by heating will not cause formation of blisters, 

^r^^:.:Verh:d"or:;aim S, - gelation or 

eettin; of L layer is controlled in s.ch a manner that this layer 

..viv that the gas cannot escape anymore. 

4->. = t it is delayed until all 
setting is controlled in such a manner that it is a y 
setting iB laver. the thickness and 

the gas has escaped trough the still, soft layer 
.ata.ial properties of the substrate being so that ga 

35 trough without substantial -^^^7"' ^ ,,aracterised in that 
9. The method of any one of claims 6..tt, Sll± 


9. 

the backing layer is applied last 
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